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Question 1 (4 marks)  
 
You have graduated from CDU and you are now an Embedded Systems Consultant. One of your 
clients wants to know whether he should use a priority arbiter or not. What questions would you 
ask your client? Indicate for each question how the answer would affect your advice.  
 
 
Question 2 (6 marks) 
 
Question 2.1 (3 marks) 
 
What are the most common “physical layers” for wireless communication? 
 
Question 2.2 (3 marks) 
 
Give an example of a wireless protocol. 
 
 
Question 3 (4 marks) 
 
Given the following three cache designs, find the one with the best performance by calculating 
the average cost of access. Show all calculations. 
1. 4 Kbyte, 8-way set-associative cache with a 6% miss rate; cache hit costs 1 cycle, cache 
miss costs 12 cycles.  
2. 8 Kbyte, 4-way set-associative cache with a 4% miss rate; cache hit costs 2 cycles, cache 
miss costs 12 cycles. 
3. 16 Kbyte, 2-way set-associative cache with a 2% miss rate; cache hit costs 3 cycles, 
cache miss costs 12 cycles. 
 
 
Question 4 (6 marks) 
 
Question 4.1 (3 marks) 
 
What are the requirements for memory used to store pictures in a digital camera? Would 
PSRAM be suitable for this application? Explain your answer.  
 
Question 4.2 (3 marks) 
 
What are the requirements for memory used for cache? Would PSRAM be suitable for this 
application? Explain your answer.  
 
 
Question 5 (6 marks) 
 
A system’s functionality is divided in a number of concurrently operating processes. 
 
Question 5.1 (3 marks) 
 
How can communication between the processes be achieved?  
 
Question 5.2 (3 marks) 
 
How can synchronization be achieved? 
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Question 6 (4 marks)  
 
Question 6.1 (1 marks) 
 
What type of gates are more commonly used NAND gates or AND gates? 
 
Question 6.2 (3 marks) 
 
Why are these gates more commonly used? 
 
 
Question 7 (9 marks) 
 
You have designed a new embedded system and have started a business. Your purpose is to 
maximize your profit.  
 
Question 7.1 (3 marks) 
 
List all the factors which may affect your total profit.  
 
Question 7.2 (3 marks) 
 
What would be your considerations in deciding what the sales price of your product should be?  
 
Question 7.3 (3 marks) 
 
There are several designs possible for your product. Explain in which way the design choice 
could affect your profit.  
 
 
Question 8 (2 marks) 
 
Give two examples of error detection methods. 
 
 
Question 9 (8 marks) 
 
Question 9.1 (3 marks) 
 
Explain the difference between fixed interrupts and vectored interrupts.   
 
Question 9.2 (3 marks) 
 
What are the advantages of using an interrupt address table compared to fixed and vectored 
interrupts?   
 
Question 9.3 (2 marks) 
 
Is it possible to use an interrupt address table for a maskable interrupt? Explain your answer.   
 
 
Question 10 (3 marks) 
 
Draw the timing diagram for a bus protocol that is handshaked, nonaddressed and transfers 16 
bit of data over a 8-bit data bus. 
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Question 11 (4 marks)  
 
For a particular product the non-recurring engineering cost (NRE cost) is $300,000. The unit 
cost is $10. 
 
In order to break even after 100 units are sold, what is the minimum prize the customer has to 




Question 12 (5 marks) 
 
Question 12.1 (2 marks) 
 
Name the basic stages of instruction execution. 
 
Question 12.2 (3 marks) 
 
How can the speed of instruction execution be increased? 
 
 
Question 13 (3 marks)  
 
What is the design-productivity gap? What is its relevance for embedded system design? 
 
 
Question 14 (3 marks) 
 
Five peripherals are connected in a “daisy chain” but one of the connections is broken. What do 
you expect to be the result?  
 
 
Question 15 (6 marks) 
 
Question 15.1 (3 marks) 
 
Give a short description of the basic architecture of a general purpose processor and of the basic 
architecture of a single purpose processor. 
 
Question 15.2 (3 marks) 
 
Would it be advantageous to use custom single purpose processors in a digital camera? Explain 
your answer.  
 
 
Question 16 (3 marks) 
 
What is the purpose of a Moore type FSMD model? 
 
 
Question 17 (3 marks) 
 
Is it possible to implement a real time clock in software running on a processor? If no, why is it 
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Question 18 (3 marks) 
 
What is the main disadvantage of direct mapping compared to fully associative mapping and 
what is the cause of this disadvantage?  
 
 
Question 19 (4 marks)  
 
You have been told that the image processing in a digital camera is not working correctly but 
that it is not known whether the zero bias adjustment, the Huffman encoding or the DCT is the 
problem. You have been given the resulting image file as well as the original data captured by 
the camera. What would you do to find out what the problem is?  
 
 
Question 20 (8 marks) 
 
A lecturer at Charles Darwin University is teaching first year dynamics. His workload has 
increased significantly during the past few years because of the increased number of first year 
engineering students. He asks your help to design a digital dynamics tutor (DDT), which should 
replace the human dynamics tutors (HDT’s).  The DDT is a classroom system, which should 
mark the tutorials and provide feedback to both the students and the lecturer.  
 
Question 20.1 (4 marks) 
 
Each tutorial consists of ten questions, which are handed out at the start of the tutorial. The 
students are required to type in the question number and their answer for each question. If the 
answer is correct a green light will be turned on. If the answer is not correct a red light will be 
turned on. The system keeps track of the number of correct answers and the time. Once the 
student has completed all the questions the total number correct answers and the elapsed time 
are displayed to the students on an LCD screen. How would you design such a system? 
 
Question 20.2 (4 marks) 
 
In addition the system has the following requirements:  
- all students should be able to do the tutorial simultaneously 
- the lecturer should be able to change the questions every week 
- the system should keep track of the total number of correct answers for each question  
- the system should be able to store the total number of correct answers and the time to 
complete for each student 
 
How would you modify the system above to achieve this?  
  
 
Question 21 (6 marks) 
 
Question 21.1 (3 marks) 
 
What developments do you expect in embedded and mobile systems in the next ten years?  
 
Question 21.2 (3 marks) 
 
How do you expect that society will change in the next ten years as a result of the developments 
in embedded and mobile systems? 
 
 
 
 
 
